Immunochemical studies on blood groups. Purification and characterization of radioactive 3H-reduced di- to hexasaccharides produced by alkaline beta-elimination-borohydride 3H reduction of Smith degraded blood group A active glycoproteins.
Treatment of blood group A active glycoprotein from human ovarian cyst fluid by one stage of Smith degradation followed by alkaline beta-elimination in the presence of NaB[ 3H4 ] (Carlson degradation) liberated tritiated oligosaccharide alditols. The carbohydrate mixture was fractionated by gel filtration, elution from charcoal, paper chromatography, and high pressure liquid chromatography. Structures were established based on sugar composition, periodate oxidation, methylation analysis, and analysis of oligosaccharide alditols as permethylated and N-trifluoroacetylated derivatives by gas-liquid chromatography-mass spectrometry. The following structures have been deduced: Gal beta 1----3GalNAc-ol, GlcNAc beta 1---- 6GalNAc -ol, Gal beta 1---- 3GlcNAc beta 1----6(3-deoxy)GalNAc-ol, Gal beta 1---- 3GlcNAc beta 1---- 6GalNAc -ol, Gal beta 1----4GlcNAc beta 1---- 6GalNAc -ol, GlcNAc beta 1----3Gal beta 1----3GalNAc-ol, Gal beta 1----3[GlcNAc beta 1----6]GalNAc-ol, Gal beta 1----3[Gal beta 1----4GlcNAc beta 1----6]GalNAc-ol, Gal beta 1---- 3GlcNAc beta 1----3Gal beta 1----3GalNAc-ol, GlcNAc beta 1----3Gal beta 1----4GlcNAc beta 1---- 6GalNAc -ol, GlcNAc beta 1----3Gal beta 1----3[Gal beta 1----4GlcNAc beta 1----6]GalNAc-ol, Gal beta 1---- 3GlcNAc beta 1----3Gal beta 1---- 3GlcNAc beta 1----3Gal beta 1----3Gal beta 1----3GalNAc-ol, Gal beta 1---- 3GlcNAc beta 1----3[Gal beta 1----4GlcNAc beta 1----6]Gal beta 1----3GalNAc-ol, Gal beta 1---- 3GlcNAc beta 1----3Gal beta 1----3[Gal beta 1----4GlcNAc beta 1----6]GalNAc-ol. The smaller structures represent pieces of the larger structures. Together they provide direct evidence for the core structure of the carbohydrate side chains in the blood group substances as proposed by K. O. Lloyd and E. A. Kabat [1968) Proc. Natl. Acad. Sci. U.S.A. 61, 1470-1477). Oligosaccharides previously isolated after Carlson degradation of intact human ovarian cyst fluid HLeb , Lea, and B substances and from human and horse B substances contained various alpha-linked L- fucopyranose and alpha-linked Gal substitutions on the composite structure.(ABSTRACT TRUNCATED AT 400 WORDS)